Grafts of adult subependymal zone neuronal progenitor cells rescue hemiparkinsonian behavioral decline.
Neuronal progenitor cells (NPCs) residing in the adult subependymal zone (SEZ) are a potential source of expandable cells for autologous transplantation to treat Parkinson's Disease and other types of brain injury. We have previously demonstrated the capacity of transplanted adult SEZ NPCs for heterotypic differentiation in the hippocampus. To further characterize the therapeutic potential of these cells, NPCs expanded from the adult rat SEZ were grafted to the striatum of normal and 6-OHDA lesioned adult rats. Grafted cells were assessed for neuronal differentiation, and lesioned animals were tested for amphetamine-induced rotational asymmetry. In addition, the effect of inducing differentiation in vitro prior to transplantation was assessed. Although grafted cells survived after 2 weeks in all animals, neither striatal deafferentation nor in vitro induction of differentiation resulted in significant neuronal differentiation of transplanted cells. Grafts, however, did produce a behavioral effect. While sham animals exhibited increased rotational behavior (+67%) from 2 to 4 weeks post-lesioning, grafted animals did not (-21%). Grafted cells continued to express nestin at the survival time point, and dopamine transporter (DAT) immunoreactivity was restored in the graft body. These results suggest that although neither the normal nor the deafferented striatum alone support the neuronal differentiation of transplanted adult SEZ NPCs, grafts maintaining a progenitor phenotype may produce a therapeutic benefit.